Introduction {#sec1-1}
============

Mycotic infections are prevalent in the tropics, though, few are exclusively tropical.\[[@ref1]\] The geographic endemicity of deep mycoses, in particular, has been greatly distorted by globalization and prevalent immune suppression from a variety of causes, especially AIDS.\[[@ref2]--[@ref4]\] Infection can be acquired by implantation, direct inoculation, or inhalation of spores from contaminated soil and often present as respiratory diseases.\[[@ref1][@ref2][@ref5][@ref6]\] Primary cutaneous presentations in affected persons may be misdiagnosed as cutaneous tumors due to the long duration and nonspecificity of presenting symptoms. Also, the manifestation of these mycoses is dependant on host factors.\[[@ref6]\] We present our experience of deep mycoses with primary cutaneous manifestations as seen in a pathology laboratory and a review of pertinent literature.

Materials and Methods {#sec1-2}
=====================

This is a consecutive clinicopathologic analysis of all diagnosed deep and subcutaneous mycoses over a 15-year period (1995--2009) in the Pathology department of Ahmadu Bello University Teaching Hospital Shika-Zaria. The patients were seen in the surgical, ophthalmic, and maxillofacial clinics of the hospital. Tissue biopsies taken from representative lesions sent to the laboratory were fixed in 10% formalin, processed in paraffin wax and histology slides were stained with hematoxylin and eosin (H and E), periodic acid Schiff (PAS), and Grocott\'s methenamine silver (GMS) stains for identification of fungial species. The bio-data of patients and relevant clinical information were obtained from accompanying case files.

Results {#sec1-3}
=======

Twenty males and seven females aged 2--70 years were seen during the period. They presented with varying symptoms of slow-growing swellings, nodules, masses, proptosis, discharging sinuses, convulsion, and pain involving the face, jaw, palate, trunk, and limbs and the duration of symptoms ranged from 6 months to 6 years.

Ten patients had lesions in varying parts of the lower limb, four gave antecedent histories of trauma, two had recurrent lesions, and another one had associated erosion of the small bones of the foot. Facial swellings involving the maxilla with intraoral extension, nasal blockage, and epistaxis were seen in five patients while three had proptosis with visual impairment. Two other patients presented with convulsion, hemiparesis, speech disorder, and visual loss with no motor dysfunction The youngest patient, a 2-year-old child presented with an itchy right-sided firm subcutaneous swelling of leg and inguinal lymphadenopathy following intramuscular injection of DPT immunization at 6 months of age. Others had flank mass and discharging sinuses \[[Table 1](#T1){ref-type="table"}\]. One of the recurrent cases represented a year later with a second recurrence which necessitated a maxillectomy. None of the patients had any current or past history of debilitating illnesses such as diabetes mellitus, tuberculosis, and HIV infection. However, a 53-year-old woman who had maxillectomy was a controlled hypertensive. Clinical diagnoses were made based on physical examination included fibrolipoma, fibroma, dentigerous cyst, granulomatous inflammation, ameloblastoma, lipoblastoma, orbital sarcoma, astrocytoma, and basal cell carcinoma \[[Table 1](#T1){ref-type="table"}\].

###### 

Clinical details and histologic diagnoses of patients with mycoses

![](IJD-56-282-g001)

Tissue histology of processed biopsies from the various lesions showed numerous granulomata composed of epithelioid cells, multinucleated giant cells containing both septate and aseptate fungial hyphae, spores and focal microabscesses surrounding aggregates of eosinophilic granules in a fibrocollagenized stroma. The fungi species were identified by PAS and GMS stains. They were diagnosed as histoplasmosis (10), mycetoma (9), subcutaneous phycomycosis (6), and phaeohyphomycosis (2).

Discussion {#sec1-4}
==========

Cutaneous manifestation of deep mycosis is uncommon and fairly limited to a few fungi species. However, a number of dimorphic pathogenic fungi are implicated in causation of deep mycoses in immunocompromised persons.\[[@ref6]\] These fungi may exist as moulds/hyphae or yeasts and are morphologically distinct for various species while the clinical course of disease is usually indolent and often painless. Localized cutaneous presentation is variable and may take the form of circumscribed nodules, ulcers, abscesses or papules, thus a common cause of delayed or misdiagnosis with other cutaneous neoplastic lesions.\[[@ref7]\]

Histoplasmosis accounted for 37% of the cases with a higher frequency in males. The distribution pattern of histoplasmosis is global though with high endemicity in central eastern United States and central and sub- Saharan Africa and commonly present as a pulmonary disease with rare primary cutaneous manifestation in disseminated disease.\[[@ref6][@ref8][@ref9]\] However, the African histoplasmosis caused by *Histoplasma capsulatum* var *duboisi* may affect the skin, bones and lymph nodes in immunocompetent hosts and present as localized lesions.\[[@ref6][@ref8]--[@ref10]\] One of our 10 cases had bone affectation which necessitated a maxillectomy while the remaining nine cases affected the skin of the face, trunk, limbs, and palate, similar to documented report of 40% cases at these sites including oral mucosal surfaces.\[[@ref11]--[@ref14]\] Disseminated histoplasmosis occurs in the background of immune suppression from AIDS commonly and may be associated with central nervous system involvement in approximately 10--20% of cases.\[[@ref15]\] The only patient with CNS involvement in this series was seronegative for HIV infection and had no history of immunosuppression. Similar reports of cerebral histoplasmosis in the absence of HIV infection have been documented in patients living in endemic areas.\[[@ref16]\] Tissue diagnosis of histoplasmosis is based on the identification of fairly uniform round to oval spores and hyphae within multinucleated giant cells, histiocytes, and extracellularly within the stroma.

Mycetoma was the second commonest mycosis and accounted for 33.3% of our cases. Its clinical manifestation though varied may be characterized by numerous discharging sinuses containing color specific granules depending on the causative fungi.\[[@ref1][@ref17]\] Of the many fungi and actinomycetes implicated in its causation, *Madurella mycetomatis* accounts for a significant percentage.\[[@ref18][@ref19]\] The general mechanism of infection is unclear; however, traumatic implantation from infected soil may occur and exposed body parts are preferentially affected.\[[@ref1][@ref17]--[@ref19]\] This may explain the cases that gave history of trauma. Bony destruction\[[@ref20]\] may also occur as seen in the patient with cortical erosion of the small bones of the foot. The duration of infection ranges from 3 to 10 years with an average of 5 years.\[[@ref21][@ref22]\] Its diagnosis could be difficult in the absence of discharging sinuses, but can be achieved with a combination of clinical features, granule color examination, histopathological, immunohistochemical, and radiological studies.\[[@ref22]--[@ref24]\] Microbial culture though useful is often limited by the low viability of the causative fungal elements \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\].
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Approximately 20% of the cases were phycomycosis (syn. rhinoentomophthoromycosis, basidiobolomycosis), a localized slow-growing mycotic infection predominant in the tropics and clinically characterized by firm to woody-hard subcutaneous swellings which are site-specific depending on the implicated fungial species \[[Figure 3](#F3){ref-type="fig"}\].\[[@ref1]\] The rhinoentomophthoromycosis (naso-facial) type caused by *Conidiobolus coronatus* commonly affects the nasal mucosa and sinuses causing gross painless facial swelling which may be associated with visual impairment as seen in our cases. Also, the resulting intranasal granuloma may spread through the ostia, foramina and involve the paranasal sinuses, palate, pharynx, and cheek. While, the basidiobolomycosis caused by *Basidiobolus ranarum* favors the limbs or limb girdle and often affects children.\[[@ref1][@ref25]\] Only one case of our series had preceding history of intramuscular injection with possibly contaminated needle. Histologically, phycomycosis is characterized by large irregular branched septate and aseptate hyphae within multinucleated giant cells and granuloma \[[Figure 4](#F4){ref-type="fig"}\].\[[@ref1][@ref26]\]
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Of the two cases of phaeohyphomycosis, one presented as an itchy cystic swelling in the palm while the other had convulsion with progressive visual loss. Phaeohyphomycosis is a rare localized dematiaceous mycosis caused by a group of fungi including *Exophiala jeanelmei, Exophiala dermatitidis, Exserohilum rostratum, Bipolaris* species, and *Alternaria alternate*.\[[@ref26][@ref27]\] Infection is usually acquired by implantation while histologic diagnosis is based on the presence of obvious brown colored hyphae caused by deposition of dihydroxynaphthalene melanin in the walls.\[[@ref28]\] Clinical presentation also depends on the depth of skin infection and systemic manifestation.

Cutaneous deep mycosis in immunocompetent hosts will often elicit distinct histologic inflammatory response characterized by granuloma formation and diagnosis can be achieved with tissue or fluid culture, tissue histology stained with H and E, PAS and GMS, immunohistochemistry, and serology.\[[@ref29]\] Serologic testing is the most relevant in establishing diagnosis when culture and stains are unhelpful. However, in resource constraint setting like ours where further delay in institution of therapy increases patient\'s morbidity, tissue histology with relevant stains remains the main stay of diagnosis. It is also important for clinicians to recognize and know the etiopathogenesis and pathology of these mycoses which should be considered as differentials of cutaneous lesions, especially in the tropics.
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